overnment Systemms Group Urisys Corporatior Toephona
CAREPORTEZIH 1X)0 A0 Sslon) Wy Jal 731 Ba00
LanhaT K 20755

UNISYS

December 28, 1994 FPM-95-110
jifis I 1.oht/311
FROM: K. Sahwf300.1 -
SUBIECT: Radiation Report on CASSTNI/CIRS

Part No. MIC4429 ké_ N .

Control No. 11530 1 _=="" cc A Sharmaf3ll0

E. Kidhardt//300, 1
QF A Library/300.1

A radiation evaluation was performed on MIC4429 (Tligh Current, [Tigh Speed MOSFET Driver) to determine the
total dose tolerance of these parts. A brief summary of the. test results is provided below. For detailed information,
refer to Tables I through I'V and Figare 1,

The total dose testing was perfermed using a “’Co gamma ray source. During the radiation testing, eight parts
were irradiated wnder bias (see Figure 1 for bias configuration), and fwo parts were used as control samples. The
total dose radiation levels were 2.5, 5, 1D, 15, 20, 30 and 50 krvads*®. The dose rate was between 0.04 and 1.13
krads/hour, depending on the total dose level (se2 Table 11 for radiation scheduls), After the 50 krad irradiation,
parts were annealed at 25°C for 168 hours, after which the parts were annealed at 100°C for 165 hours. After each
radiation exposure and annealing treatment, parts were electrically tested according to the test conditions and the
specification himts** listed in Table HI.

All paits passed initial electrical measurements, All irradiated parts passed all electrical tests up to and including
lhe 2.5 krad level,

From the 5 krad irradiation level 1o the 50 krad imadiation level, all imadiated parls fell below the minimum
specification limit of 4.475 V for VOH435, with readings nunging [rom -5 mV to -20 mV. Afier the 50-krad
irradiation, S/ 36 read -50 mV for VOH135, which is below the minimum specification limit of 14.98 V, and the
same part exceeded the madmum specification Yimit of 2.8 ( for ROUTL, with a reading of £.51 k(L

After annealing for 168 hours at 25°C, na significant recovery wns observed and afier anmealing for 168 hours at
10G°C, no rchound coffects were ohserved,

It was suspected that'the apparent failures in VOII45 were due to high sensitivity of this parameter to the input
voltape level. This test was performed with VIL = 0.8 V, which is a ‘Soft” zero, The permissible range for VIL 1s

0.0 Vito 0.8 V. It was noted that if VIL was reduced to approximately 0.5 V, the parts would pass the VOH45 test,
Since, in mest applications, VIL is expected to be around 0.0 - 0.5%, after the Lo8-hour annealing at 100°C | five
parts, along with one control sample, wers retested from the 5 krad level to the 20 krad level. The total<dose
radiation levels during the retest were 5, 10, 15 and 20 krads, and the dose rate ranged from 0,25 to 0.29
kradsthour, Duzing this retest, VOHA5 was measured under the same conditions as before, bat four functional tests
were added, under conditions as shown in the following table:

YCC VIL
Funciionat Tesl #1 45V 0.0V “had” zero
Functional Test #2 45V 08V  “soft” zero
Functional Test #3 150V 00V  “hard” zero
Functional Test #4 150V 0BV  “sofi” zero

*The term rads, as used in this document, means rads(silicon). Al radiation levels cited are cumulative.
**These are manufacmrer's pre-irradiation data specification limits. Mo post-irradiation limits were provided by
the manufacturer at the time these rests werg performed.
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Table IV provides a summary of the mean and standard deviation values for each parameter after different
irradiation exposures and annealing sleps before retesting of the parts,

Results of the retest are shown in Table IV(a). As can be scen in the tabie, all four preirradiated patts passed
Functional Tests #1 and 3 {with VIL — 0.0 V) up to 20 krads, but failed Functional Tests #2 and 4 {with VI1L. = 0.8
V) after 10 krads. This indicates a sensitivily ol the output staies, and henee VOIL o the value of VIL.

Note that, in the retest, the parts also failed the VOH4S (esl, becmise that test is performed with VIL = 0.8 V. The
functional tests are equivalent to the measurement of VOH under different test conditions of VIL.

In summary, all parts passed all tests up to 30 krads und there were no VOH4S failures when VIL was 0.0 V. 1 is
1o be noted that parts did show VOH45 fallures when VIL was at the maximum permissible valus of 0.8 V.
Therefore, in applications in the space radiation envirommnent, it is recommended that VIL be kept to a maximum
of <0.5V.

Any further details about this evaluation can be obtained upon requesl. If you have any questions, please call me at
(301} 731-8934,

ADVISQRY ON THE USE OF THIS DOCUMENT

The infitrpation contained in this document has been developed saloly for the mupase of providing
general guidans (o employees of the Goddard Space Flight Cester (GSFC). This decument may be
distributed wulside GSFC only as 2 courteay to other povonment agencies and contractors, Any
distribution of this document, or application or use of the information contained herein, s expressly
vonditional upon, and js subjest to, the following understandings and limitations:

(a) The information was devefoped for general guidance anly and is subject to iy al any bme;

{5} The information wag dsveloped under unique (WIC laboratory conditivns which may differ
substantially from outside oonditions;

() GSFC does not worrant the accracy of the mformation when applied or used under other than
unique GSFC laboratary conditions,

{d) The informstion shonld not be construed as 8 ceprevenlation of product performance by either GSFC
or the manufacturer;

(#) Neither the United States government nor any purson acling on behalf of the United States
govainmenl assumes any liability reslting fron: the application or use of the information,
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TABLEI. Part Information

Qeneric Part Number:

CASSINI/CIRS
Parl Number:

CASSINICIRS
Control Numnber;

Chargs Number:
Manulasiurer:
Lot Dats Code:
Quantity Tested:

Serial Mumber of
Control Samples:

Serial Numbets of

Radiation Samples:

Part Function:
Part Tecimology:
Packape Biyle:
Test Bquipment:

Tesl Engineer:

MIC4429

5962-3877002PA

11530
EE44633
Micrel
0418

10

31, 32

33, 34, 35, 36, 37, 38, 39, 40

High Currcnt, High Speed MOSFET Driver

CMOS
&-pin DIP
3260

T. Mondy

* No radintion tolerance/hardness was guaranteed by the manuficturer for this part.
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TABLE 1. Radiation Schedule for MIC3429

EVENTS DATE
1) INITIAL ELECTRICAL MOASUREMENTS 03/13/94
2) 2.5 KRAD IRRADTATION (9.15 KRADS/HOUR) 09/15/94
POST-2.5 KRAD ELECTRICAL MEASUREMENT 019/16/94
3) 5 KRAD IRRADIATION (0.04 KRADS/HOUR) 019/16/94
POST-5 KRAD FI.ECTRICAL MG ASUREMENT 09/19/94
4) 10 KRAD IRRADTATION (0.29 KRADS/HOUR) 09/19/24
POST-10 KRAD ELECTRICAL MEASUREMENT 00/20/94
5) 15 KRAD [RRADIATION (0.26 KRADS/HOUR) 09/20/94
POST-15 KRAD ELECTRICAL MEASURGEMENT 09/21/94
6) 20 KRAD IRRADIATION ( 0.29 KRADS/HOUR) 09/21/94
POST-20 KRAD ELECTRICAL MEASUREMENT 09/22/94
73 30 KRAD IRRADIATION (0.17 KRADS/HOUR) 09.23/94
POST-30 KRAD ELECTRICAT, MEASUREMETNT 09/26/94
8) 50 KRAD IRRADIATION (1.18 KRADS/HOUR) 09/26/94
POST-50 KRAD ELECTRICAL MEASUREMENT 09/28/94
9) 168-HOUR ANNEALING @25°C 09/28/94
PQST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 10/05/94
10) 168-HOUR ANNEALING @100°C* 10/05/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 10/12/94
RETEST

1 INITIAL ELECTRICAL MEASUREMENTS (AFTER 100°C ANNEAL) 11/02/94
2) 5 KRAD TRRADIATION (0,29 KRADS/HOUR) 11/02/94
POST-5 KRAD ELECTRICAL MEASUREMENT 11/03/94
3) 10 KRAD TRRADIATION (0.25 KRADS/HOUIR) 11/07/94
POST-10 KRAD ELECTRICAL MEASUREMENT 11/08/94
4) 15 KRAD IRRADIATION (0,29 KRADS/HOUR) 11/08/94
POST 15 KRAD ELECTRICAL MEASUREMENT 11/14/94
5) 20 KRAD IRRADIATION (0.25 KRADS/HOUR) - 11/15/94
POST 20 KRAD ELECTRICAL MEASUREMENT 11116/94

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; 8EE FIGURE 1.

ﬁligh temperaturs annealing is performed to accelerate long term time dependent effects (TDE), namely, the
"rebound” effect due to (he growth of interface states afier the radiation cxposure, For more information on the
nced to perform this test, refer to MTT-STD-383D, Methed 1019, Para. 3.10:.1,

: . ' - -
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Table I, Electrical Characterislics of M1C4420

+2500 -55°C «l25%C
TEST H] TEST MHAME TEST CONDITIOQNS HIN HAX HIN HAX HIN MAX [URITS
o TINH VCC=4.5, 15V -10 ~ +10 | -10 =10 | <16 <10 | ux
1/ VINaVOC ¥
IINL v(C=4,5,15V -10 T +10 | 10 <10 | -10 <10 | ux
1/ VIN=0VY
o VOH45 VCC=4.5V .45 - 475 - {4,475 - v
1/ VIN=0.BV '
B VCH15 VEC=15Y- 14,98 - |rd.se - 1488 - v
1/ S'f VIN=0.BY
VOL4S ViC=d ., 5V - 25 - 25 - 25 mv
1/ VIN=2. 4V
VOL15 YOC=15V - 25 - 25 j 25 | wmv
1/ VIN=2,4Y _
REDUTL YCC=15V - 2.8 - 5 - 5 | Ohms
1/ YIN=0,BY
TOUT=-10mA
ROUTO VCC=15V - 2.5 - 5 - 5 |Ohms
1/ VIN=2, 4V ’
I0UT=+10mh
ICCE VCCmd . 5,15V - 1.5 - a - 3 mh
1/ VIN=3V
10 ICC0 VOCw4 5, 15V - 150 - 400 - 400 | uaA
1/ YIN=0V
11 VIl VOUT=0.5,14.5V | 2.4 - 2.4 - 2.4 - v
2/ VCC=4.5, 15V
12 Vil VDUT'U.5r14.5V - ad.8 - n.B - 0.3 '
2/ VCC=4.5,15V .
12 TD1 VCCa15V 2 60 - - - - .ns
1/ 4/ CLORD=25D0pF
VIN“U-4:5-.°V
14 3/ |Delta ROUT1|  SEE TEST 7 -0.28 +0.28( - - -~ .~ |OHMS
15 31/ |Delta ROUTD SEE TEST 8 -0.25 +0.25| - - - - | ohus
16 3/] belta Iccl | SEE TEST 9 -150 +150 - - - - ul
17 3/| Delta ICCO SEE TEST 10 =13 +15 - - - - wA
1/ The maximum YCC voltage used for these tests is 15V and

2/
3/

4,"_

not the specifled 1BY, -

of high current devices correcktly with voCe18Y. )
¥IL and VIH are tested during functional testing at 50kHz

ahd

tezts 1-B.

The ATE dAoea not measure parameters

The tests are GO/HOGO.

Delta limits are arbitrarily chofSen and are provided far .
informaticon only. Delta’s are not co be used as fallura
criteria.

A& lower limit of 208 is used to force readings of

Ung to be failures.

5.{; 0.!2 ‘ﬂ:! "YE occm‘"ll'_‘lr'jj"'lqu.‘ N3 idk'!r‘] as & Ilw{"l" i'll\'d" ™ \hEh g_',-;{: '}\\P fr‘{l{:‘ﬂ:] “"hq?FUa

Exceptions: "1} Ipk and I are not tested due ro ATE limitations.
2} TD2, TR and TF are not tested since valid
readings cannot be abtained on the ATE,

E}N'.I-';mnl -'ITCQI':' P

. PRWYY
Vo oviee = yonv, Vs 4S5V, VIL = .00 cous
q Veez wswo NMIH= &5V, ViL= o 3k Losrd o
5 Ve = %OV, ViH = IV VL r o OV

S s
M Vee = 180V, ViHe BV, Vit o0 BV KOG

-5-
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TABLE 1V: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for MIC4429 /1

Tutal Dose Experore (kreds) Arnnesling
Initial 15 5 10 15 0 30 S0 168 hrs 163 hrs
Test Epec. Lim 2 (@2se @i

i Paramete Units min ha, mean sd ad sd sd riean st e ud
1 TINH Al IR 10.0 ) L) il a a b s i)
I 1INL wa| 100 | 1o BT 0B 7] 1 01 01
3 VIOHH453 Y| 1475 - 0 0
4 VOH15) Y| 1498 - 1} Al 1] 1
H YOIL45 mY - 5.0 18 05 05 Ll -1L A5
[ YOLIS m¥ - 5.0 08 AT 09 LIE] a7 03
7 ROCTL olims - PR 02 i .1d £33 =10 09
] ROUTY ofims - 2.80 A7 A5 . 8 A7 L2 A7
q 1CCa mAI - 1.50 : N1 .11 . 1 A3 9 .06
10 1CC0 pal - 1560 fogic) i1 3 21 E; 20; 20 18 13 L1
11 TDi ns 2l G0 Eniss ESE T g A2 A2 - .48 Fi 5 4 .42 40 41

TABLE IV(a): Summary of Electrical Measurements after
Retest of MIC4429 /1

Total Dose Expocere (krads —|
Indtial 5 10 15 2t i
Test Spec. Lim./2 (Post-Armealing} !
# Farameie 1nits min AT ; sd
1 IInH pal 100 100 [
r IINL T [ ] UK Bl
3 VOH454 Vi 4478 -
4 YOHI153 Y| 1498 - ]
) YOLAS my - 251 .05
€ ¥OL15 mY - 150 08
T ROAIT1 ohms . .80 15
| ROUTO ohms - 220 BE)
g 1CC] A - 1.51 A
il ICCH PA - 1500 25
11 D1 ns| 2.0 .0 A1
1z FUKCL ¥OO=4.5Y, YiH=4.5¥, ¥TL~(.0¥ 2
13 FUNCL, ¥OO=45Y, VIH=2, 4V, VIL=0EY 0
[Funics, vec-150v, Moy, v gov e :
[rumrcs, veo-1sov, Bz, o nva FEE] 2§

The mean and standard deviation values were calculated over the eight parts irradiated in this testing. The control samples
remained constant throughout the testing and are not included in this table.

These are manufacturer's pre-irradiation data sheet specification limits. No post-irradiation limits were provided by

the manufacturer at the time the tests were performed.

In the functional Tests, "P" means that all parts passed this test at this irradiation or

annealing level, "F" means that all parts failed this test at this irradiation or annealing

level and "nPmF" means that n parts passed at this level and m parts failed at this level.

In the VOH tests, when all parts fell within specification limits, the actual mean and standard deviation are given.

When functional failure of one or more parts prevented actual measurement of the parameter, results are given as "nPmF" or "F".

Radiation-sensitive parameters: VOH45, VOH15 and ROUT].
6-




vm.ﬂﬂ.ﬂ

CAREPORTREIR DOC

Fipure 1. Radiation Rias Circnit for MIC4429

Ve = 100 +/-087

G

n
]

RL x 820 abkm




